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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

LOW CARBON MARTENSITIC STEEL SHEET
GM6123M

1 SCOPE. This specification describes the requirements
for a cold rolled martensitic carbon steel sheet that provides
ultra-high strength without the addition of alloying elements.
This material is suitable for certain fasteners, spring type parts
and high strength parts that are formable from prehardened
steel. This material is also available with protective coatings.

1.1 Suffixes to the basic GM number are used to specify ten-
sile strength using the grades shown in Tables 1 and 2 to
designate mechanical properties. For example, GM6123M,
Grade 13 is bare steel with 1300 MPa minimum tensile
strength.

2 REFERENCED STANDARDS.

GM1000M
ASTM A370

ASTM AS568M
ASTM A751

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, "Restricted
and Reportable Chemicals."

3.2 CHEMICAL COMPOSITION.

3.2.1 Steel furnished to this specification shall conform to the
chemical composition (heat analysis) for the grade specified in
Table 1. .

3.2.2 Chemical analysis shall be performed by analytical pro-
cedures as published in ASTM A751, Chemical Analysis of
Steel Products or other methods of proven equivalent accuracy.

3.2.3 The chemical tolerances for product analysis shown in
ASTM AS568M shall apply.

TABLE 1 — CHEMICAL COMPOSITION, MASS %

Grade | Carbon | Manganese | Phosphorus,| Sulfur,
max max
9 0.07-0.091 0.20-0.60 0.020 0.025
11 0.10-0.13} 0.20-0.60 0.020 0.025
13 0.18-0.20| 0.20-0.60 0.020 0.025
15 0.23-0.26| 0.20-0.60 0.020 0.025

NOTE: 0.0008 - 0.002 boron is added as a hardenability intensifier.
Titanium, 0.02 - 0.06, is added to protect boron. -

3.3 MECHANICAL PROPERTIES. SEE NOTE 1.

3.3.1 The mechanical properties of this steel shall conform to
the minimum tensile requirements for the grades specified in
Table 2.

3.3.2 Mechanical properties are determined by the applicable
methods outlined in ASTM A370.

3.3.3 Bend Tests. The minimum bend radius without fracture
in the transverse direction, i.e., the crease of the bend in the
rolling direction, is 7 times thickness (7T) and in the longitudi-
nal direction, 4 times thickness (4T) per ASTM A370.

3.4 DIMENSIONS AND TOLERANCES.

3.4.1 Thickness, mm

3.4.1.1 Availability .c..ccoceoeerccreneciicreeeceniineeneas 0.50 thru 2.50

3.4.1.2 Tolerance, plus only

OVer 1.00 = 2.50 ... ceierereevrriereereetenveeeesbe e enee e 0.20

3.5 Width Availability, mm.........ccooceniiinnnnns thru 1220

3.5.1 The tolerances for width, length and camber as shown
in ASTM AS68M shall apply unless otherwise specified.

3.6 QUALITY. Material furnished to this specification shall
not be wavy or crooked; shall be free from injurious imperfec-
tions caused in its manufacture; and shall be free from
objectionable surface defects such as seams or deep scratches.

3.7 EDGES. A number 3 cut edge shall be furnished unless
otherwise specified by the purchaser.

3.8 WELDING. Materia! furnished in accordance with this
specification shall be weldable by all processes employed in
joining plain carbon sheet steels. Resistance spot weldability
shall be as agreed upon between engineering and supplier.
Compared to single spot welds in cold rolled steel, spot welds
in this material will have higher load carrying capability. The
load carrying capability of multiple spot welds made without
shunting is basically equivalent to the multiple of the strength
of a single spot weld.

3.8.1 This material shall be also weldable by resistance seam,
flash butt and electron beam welding processes.

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by materials engineering as meet-
ing the requirements of this specification.

4.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

5 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by materials engineering. There
shall be no changes in either formulation or manufacturing
processes permitted without prior notification and approval by
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materials engineering. Lack of notification by the supplier con-
stitutes grounds for rejection of any shipment. While samples
may be taken from incoming shipments and checked for con-
formance to this specification, the supplier shall accept the
responsibility for incoming shipments meeting this specifica-
tion without dependence upon purchaser’s inspection.

6 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by materials engi-

neering as meeting the requirements of this specification.
Sources are available through the on-line MATSPC System.

7 GENERAL INFORMATION. This standard was origi-
nally issued in September 1983. The latest revisions include:

Rev Date Description
A 5/91 | Complete revision, title change
B 6/95 | Maximum thickness changed to 2.50

TABLE 2 - MECHANICAL PROPERTIES

Minimum Yield Tensile N Hardness HRC
Grade Tensile MPa MPa MPa % Elongation (NOTE 2)
9 900 935 1070 5.7 27-33
11 1100 1030 1195 5.0 34-40
13 1300 1230 1440 4.9 40-47
15 1500 1410 1650 47 48-53

NOTE 1. If elevated temperature processing is required, 260°C for 2 minutes or 200°C for 30 minutes are the limiting parameters that will not effect

the mechanical properties.
NOTE 2: Converted from HR15N.

NOTE 3: This material may require baking treatments after electroplating to eliminate hydrogen embrittlement.

NOTE 4: Other than tensile strength all other values are typical.
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